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post mortem, this, which has always been denied by Yirchow and 
others, is negatived by the occurrence in the stools here examined of 
an abundance of epithelial cells, often very slightly differing in 
appearance from the normal. Occasionally they are coherent as 
groups of four and five; there are, however, no finger-shaped casts of 
complete villi. 

The cases of a doubtful nature from Venetia have not disclosed 
any comma-bacilli under microscopical examination. In one of them 
the ulcers present in the ileum, which to the naked eye resembled 
those of enteric fever, pass deeply into the thickness of the muscular 
coat of the intestine, a condition to which I have only once seen any 
close approach in Asiatic cholera. 


XXXII. “ On certain Definite Integrals. No. 15.” By W. H. L. 
Bussell, F.R.S. Received June 16, 1887. 

Mr. Fox Talbot’s researches on the comparison of transcendents 
are well known. The following are founded on the same principle, 
applied in a different manner :— 

Let— 

a 1 a * 3 + % 3 + c 1 « 3 = e l5 


a 2 £ 3 + % 3 +c 2 z 3 = eg, 

be two equations connecting the variables x , y , and z. Then we can 
find x and y in terms of z, x and z in terms of y, y and z in terms of 
0). Orif— 


and also 

e l a 2~~ e 2 a l =: 

we shall have x 


y 

z 


c l a 2~~ a \ c 2 — Bl> ^\ a 2 — 5 

e 1^2"“ e 2^1 = e l c 2~~ e 2 c l = A ; 

= jW'^ E * +A ^ 

= Ay y(Aa+cv/) ’ 
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V = - 


^(Bi) 

1 


Mc a -Ay), 


n A i) 


^/(Cz + B^), 


Now, since 


‘ = —(A 


j ' dx . zy + j ' dy *z + J dz xy = xyz, 

Wp dx^iC. + B^) y(B 2 - C,^) 

*/ A 2 

(A 1 C 1 )*p dx v 7 (A 2 + C^ar 5 ) y(C 2 -A^) 


(B 


+ 


+ (W 

J V 2 

where the limits mus ^ satisfy the equations— 

a i x i S + W + C i v i 3 = e i> 
a l'^2 3 +^l/ i 2 3 + C 2 ,/ 2 3 = e 2J 
a 2 X i 3 ~f~ — e 2> 

a 2 X 2 3 + + C 2 V 2 = e 2 > 

from which it appears that one pair of limits may be considered arbi¬ 
trary, while the other two pairs are given by these equations. 

Since— 


dx 

f dy r 

~2 -h 

Hr + 

Jxyz % 

Jars J. 


xyz 

A J Al _ dx _ 

'Ja/VC^+^^cb^c^) 

3 (>i dx 

+ 1 j^ 2 v / (A 2 H-0 1 a; 3 ) V(C 2 —Ape 3 ) 

, n i[ Vl _ d ± _ 

1 J, n ^y(B 2 +A 1 ^)y(A 2 -B 1 ^ ) 

— Xi/qri—X 2 /i 2 i/ 2 , 

the limits being determined as before; and since— 
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Cdx ixdy Cxdz _ x 

J 2 /* J J z ' 2 y ~ v* 

reidx ^('C 2 -A 1 * 3 ) frdx v / (B 3 +A^* 3 ) 
),fi 2 + O^+J^a.* v / (A 3 -B i .c 3 ) 

A 3 f Al _ & __ fix 




moreover, since 




y 4dx = i?, 


we shall have dx v(C 2 -A]#) + | ^(B^A^ 

•/ /X 2 ^ V 2 

1 f Al ^(Cg-h B^yCBg-O, ^) _ 


_ir 

A*’ 


^2 ^2 /Vl 


Again, since 


Jefa? 2/ 5 ^ 3 + 5j*% 2 / 4 2 % + 2j^ dz aj?/ 5 = a??/ 5 # 2 , 

2A 1 2 B 1 ^(AXj».<2® ( B 2 + A^ 8 ) J (A 3 —B^ 3 )! 

+ 5A 1 2C 1 3 ^ / (A 1 )| <7* x 4 (A 2 + C 2 a 8 ) ? (C 2 —Aj* 3 )! 
-B^Afe (Co + B^KBa-CV 3 ) 3 
= A l 2 B 1 C 1 2 v / (Ai) (^2^3° ^ ^i^i 5,>r i 3 ) * 

Similarly, since 

j(?/+z) <7«+| O+z) %+J (as+y)<fe = a^+ass+j/z, 
^(BjC,)! <fo {^(C 2 +B F 3 )-^(B 2 -C ia! 3 )} 

+ ^ / (A 1 C 1 )| *> {yCAa + Oj^-^CCa-Aj* 3 )} 
f ^(A^) j *> { v 7 (B 2 +Aj® 3 ) - (A 2 —B^ 3 )} 

= v^AjBiCj) {SVi ~ s W- 
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Next suppose tliat we transform by means of the equations — 


+ + =. e lf 

a 2 x + b 2 y + c 2 z = e 3 , 

and remember that 0 1? 0 2 , 0 3 being any functions— 

^dx <p\ (x) 4>o(y) 08? + ! dy fyy 0 1 («) 0 8 (z) 

+ [d* 0s' 00 0iO) 0 8 (*/) = 0a2/ 03*; 

then, transforming as before (with similar limits), 

| <fa> 0/00 0 a 5i^t^ 

+J dx 0/00 03^^ 0A*rii 

+J *» 0 3 '(*) 0!^5s 02^— 2 

= 01^1 02/^2 02^2 0^2 02^2 03 ^2 > 

we observe there are three arbitrary functions, which can be taken at 
pleasure, and six arbitrary constants. We. perceive therefore that the 
formula is very extensive. 

The limits are of course connected by the equations— 
a i^i d“ ~h c i v i — e v 

a 1^2"h^l^2'l“ c i I/ 2 ~ e lJ 

®2^i +Vh + V'i ~ e 2> 

a ^z+b 2 fA 2 + c 2 v 2 = e 2 . 

Next let us transform by means of the equations— 

a i (x^—2mx) + b 1 (y 2 —2my) -f- c 1 (^ 2 — 2vz) = e 1? 
a 2 (^ 3 —2mcc) -f b 2 (y*—2my) -f c 2 (;s 3 — 2i^) = e 2 ; 


then, proceeding as before,— 
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* = 

m+ <j 


y = 

n4- j 

; 

z — 

r -f- j 

i^b; 

X = 

m-j- j 

[”'-| 

y = 

-1 

l“ !+ s? 


r+ <j 

r r3 _a. 


L A a 


2rA lw ^ AjZ 2 1 * 
i •* 


2rB 


Oi 
2»C, 3 


* + 


C 

BjZ 3 \ 4 

C 1 

<V 


}■ 


, + ¥-T 

i J 


A/ + 


a i2/‘ 


B, 

2mB[ ^ B 

"“AT'” 

2m C n 


aj + 


- J £»-f - 


?}'• 

-S3 2 , 

^ 2 } \ 

1 *> 


Hence we Lave the sum of the integrals (supposed to be taken 
within the proper limits)— 


clx | 


o , B 2 2rA x A-, 

+ ^^“cT £B+ "c 


#4- 


n * 

B]® 2 1 ‘ 


A, 2rB, B,^V 
Oi O' + C x J 


+J dx | 


+ J dx 


r 2 + ^ 


2nC, C 
- l x + 


B x B, 

Co 2r)A l 

r>Z -- 2 -- TT J: ® + 


B, B 


C, 2mB 




Ai 


x + 


\ J 

r 2 1 £ 

f} 


B 

A-,# 3 

~B~ 

B 


B 2 2mC T C r r 




expressed by elliptic functions. 

As a final example take the following 


Let— 


Then since 


^ 3 + % 5 + c i 23 = e 1? 
f b 2 y 5 + c 2 0 3 — e 2 . 

j* dx yz + j dy xz + J dz xy = O’yz, 


2 M 2 
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^(BWC^j dx (C a + Bj* 3 ) y (B 3 —Oj® 8 ) 

+ V(AfCf) j dx y (A a +C^ 5 ) %/ (C 3 —Aj* 5 ) 

+ iy (B 1 10 A 1 8 )J* dx J/(B 3 +A 1 * 3 )^(A a -B 1 * s ) 

= ^(ASBIOC^XV^-Vx-'!). 

If we put 

and transformed by three equations similar mutatis mutandis to those 
we have have used, we should of course obtain the sum of four definite 
integrals. 

The limits are omitted in some of these equations, but they will be 
easily seen from the foregoing. 


XXXIIL “ A Geometrical Interpretation of the first two Periods 
of Chemical Elements following Hydrogen, showing the 
Relations of the fourteen Elements to each other and to 
Hydrogen by means of a Right Line and Cubic Curve with 
one real Asymptote.” By Rev. Samuel Haughton, M.D., 
F.R.S. Received April 80, 1887. 

[Publication deferred.] 


XXXIV. “ On the Force with which the two Layers of the 
healthy Pleura cohere.” By Samuel West, M.D., F.R.C.P. 
Communicated by Sir James Paget, Bart., F.R.S. Re¬ 
ceived May 21, 1887. 

[Publication deferred.] 


XXXV. “ Total Eclipse of the Sun observed at the Caroline 
Islands on May 6, 1883.” By W. de W. Abney, Capt. R.E., 
F.R.S. Received May 25, 1887. 

[Publication deferred.] 
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XXXVI. “Note on Mr. Davison’s Paper on the Straining of the 
Earth’s Crust in Cooling.” By G. H. Darwin, M.A., F.R.S., 
Plumian Professor of Astronomy and Experimental Philo¬ 
sophy in the University of Cambridge. Received June 15, 
1887. 

[To be published in the 1 Philosophical Transactions,’ in conjunction with 
Mr. Davison’s paper.] 


XXXVII. “A further minute Analysis, by Electric Stimulation, 
of the so-called Motor Region of the Cortex Cerebri in the 
Monkey (Macacas sinicns).” By Charles E. Beeyor, M.D., 
and Professor Victor Horsley, F.R.S., B.S., F.R.C.S. 
Abstract received June 16, 1887. 

[Publication deferred.] 

XXXVIII. “ On the present Position of the Question of the 
Sources of the Nitrogen of Vegetation, with some new 
Results, and preliminary Notice of new Lines of Investiga¬ 
tion.” By Sir J. B. Lawes, Bart., F.R.S., and J. II 
Gilbert, M.A., LL.D., F.R.S., Sibthorpian Professor of 
Rural Economy in the University of Oxford. Abstract 
received June 16, 1887. 

[Publication deferred.] 


XXXIX. “On Diameters of Plane Cubics.” By John J. 
Walker, M.A., F.R.S. Received June 16, 1887. 

[Publication deferred.] 

The Society adjourned over the Long Vacation to Thursday, 
November 18 bh. 
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Transactions. 

BaltimoreJohns Hopkins University. Circulars. Vol. VI. 
No. 57. 4to. Baltimore 1887 ; Studies in Historical and Politi¬ 
cal Science. Fifth series. Nos. 5-6. 8vo. Baltimore 1887. 

The University. 

Berlin:—K. Preuss. Akademie der Wissenschaften. Sitzungs- 
berichte. Nos. 40-53. 8vo. Berlin 1886. The Academy. 



